Summary &mdash; The dispersal range and the flight behaviour of lps sexdentatus in pine forest were studied using mark-recapture experiments. 9 614 beetles were marked by the elytra engraving method and released just after emergence. They were caught at different distances in pheromone baited traps. Less 
INTRODUCTION
The dynamics of bark beetle populations depend largely on 2 factors: beetle population density and tree resistance (Berryman, 1972; Christiansen et al, 1987) . Population (Schmid, 1970;  Schmitz, 1979;  Wollerman, 1979; Shore and McLean, 1988 ; Salom and McLean, 1989) . Because the food supply of bark beetles is often scarce, transient, and widely dispersed, beetle success may depend on flight capacity. Numerous studies suggest that flights over long distances (up to tens of km) are common for many species of scolytids (Gara, 1963;  Koponen, 1980; Botterweg, 1982; Nilssen, 1984 (Termier, 1970;  Forsse, 1989) and as yet no field experiment has been carried out. In north central France, lps sexdentatus can produce 2 generations and numerous sister-broods (up to 7) in a year (Vallet, 1982) . A flight precedes each settlement and occurs when the temperature rises to 18 °C (Bakke, 1968; Vallet, 1982) . Conse- quently, the flight activity of lps sexdentatus is almost continuous from April to October.
The objectives of this study were the following: i), How Upon emergence, insects were collected and marked by the elytral engraving procedure (Lieutier et al, 1986) . Because the beetles might mix their tags in the trap collector, we preferred to use the engraving method rather than fluorescent powder (Gara, 1963) or radioactive (Moore et al, 1979) Wollerman (1979) recorded from 1-50% non-flyers for the same treatment. For Trypodendron lineatum, the proportion of non-flyers can vary from 14% (Salom and McLean, 1989) to 43% (Shore and McLean, 1988) . Schmitz (1979) (Shore and McLean, 1988) , and lps typographus from 20-60 km (Nilssen, 1984; Forsse and Solbreck, 1985 (Atkins, 1961; Gara, 1963; Jactel, 1991 (Schmid, 1970) Graham (1959) observed that the response behavior of Try- podendron lineatum is at first phototactic and later chemotropic only after a certain flight duration. This phenomenon was observed for many other bark beetles such as Dendroctonus pseudotsugae (Atkins, 1966; Benett and Borden, 1971 ), Tomicus piniperda (Perttunen et al, 1970) , Scolytus multistriatus (Choudury and Kennedy, 1980) , Dendroctonus frontalis (Andryszak et al, 1982) and lps typographus (Gries, 1985; Schlyter et al, 1987) . Moreover, several mark-recapture procedures with concentric rings of traps obtained significant captures in the outer rings. Such is the case for Scolytus multistriatus (Lanier et al, 1976) and Trypdendron lineatum (Salom and McLean, 1989) . Some authors argue that the beetles are able to respond to pheromone attraction as soon as they emerge (Gara and Vité, 1962; Gara, 1963; Gray et al, 1972; Lindelöw and Weslien, 1986) . But this objection is not inconsistent with the main theory. It is likely that a part of the population can have a chemotropic response at the very beginning of its dispersal (Atkins, 1966; Francia and Graham, 1967; Andryzsak et al, 1982) . According to the current theory, the flight threshold corresponds to the consumption of a certain part of the insect's lipid supply, which varies among the individuals in a population (Atkins, 1969; Borden et al, 1986) . In a same manner, Borden (1967) , Birch (1974) and Botterweg (1982 Botterweg ( , 1983 found overwintering beetles much less responsive to pheromones than the summer generation and attributed this to the greater lipid content in the overwintering generation (Hagen and Atkins, 1975 Salom and McLean (1989) observed an inversion of the preferential directions of capture for the longest distances of trapping. These results could thus be interpreted as follows: i), in the plots with short trapping distances (50 and 100 m), the beetles were already in the pheromone plume when they took off. So they flew against the wind to locate the pheromone source and they were caught preferentially in the upwind traps. This behavior is consistent with a trapping attraction radius of 79.4 m (79.4 &radic;2 = 112 m); ii), in the plots with long trapping distances (400-1 000 m), the beetles took off in air with no pheromone and then flew with the wind. They were later attracted by a trap in its vicinity so the main captures were observed in the downwind direction.
We noticed such an orientation of the flight direction when the speed of the wind rose > 3 m/s. This value is more important than lps sexdentatus speed of flight recorded on the flight mill (Jactel, 1991 
